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FIELD OF THE INVENTION 

•10 Tins ameution is in the field of medical devices for foe ireai;Tsent of nngraine 

headaches. 

BACKGROUND OF THE INVENTION 

IS V*i v f ! <-< S U O M 

in the United States u d year 2000 there are \f> ^ 30 miibon people who suffer 
from ties aftbcrmm Mi amdiomes have been created that slgrhffoantiy dmunish 
s'sU of mi grams pabsni.s, the u i \ often have highly undesirable side effects and 
.many "patients do riot obtain satisfkttojy relief from tire severe headache pam and. other 

20 dlt* i J * «K Jtl <- H v v v 

alter they have become pasfoul re., the ineatasent t often meifocdve rn preventing the onset 
of the migraine headache. Other than some drags for , patients, there is no known 
treatment for migraine headaches ihat can be applied after apafteru detects an aura of that 
headache to prevent the occurrence of pairs aocl other amfoshabie maxafestations ofbbai 
as «. m^i.TCeot 

m:grarne headaches wouk? be a remarkable boon for those millions of people ah over the 

V ) a 1 "\ "5 I o 

In 1985, A;T. Barker, et al (ftaaeec 1985, pp. 1 105- 1 1 0 ft; described foe use of & coil 
N i v ^ n s. x v. ft ' i i i Hm 

30 magnetic field proefoeea an electric current in the cortex of the human brain xfo.foh can in. turn, 
pr \ t i foe > >. !. n n 5 ! ' 

r, ^-f s i > > „ v ^ vKhr o ,n 

th.is.j-na - i ue given the xiaraorTMS 



ti the oo lai Neurology (Ap M 200 >p 15294531) ths been sported by B 
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those p who experience a distract e before the actual occurrence of the symptoms of 

10 the migraine headache. It is estimated that appronnnateiy 40% of all migraine patients have a 
t - in \ a* > < A i a si ^ \ r ^ ^ p ni n 

lH\ ^ 1 ! * i 1 ! } 

have the appearance of waggling worms. Over a tone period of between 20 and 30 minutes, 
the \ < in enlarges until it occupies nearly the satire visual field. Daring this time period, 
15 i a < i ! j ! i > m t >>nhI, n 

most migraine -n i t have a severe headache that is often accompanied by other symptoms 

s ,U1 O U t <• , o 1 X ] OO UH 

have a visual aura have some otter precursor af a migraine thai can be perceived horn 
mutates to hoars bef ore the actual start of the headache. 

20 he Visea! aura 5S a o I 

excited in that band across one half of the brands occspmb lobe Tins baud moves m an 
v ! t <. \>a * i ( e > >- ^d <Mnd e 

neurons of the Oram that produces the semthlatrog colored lights that are percemed by the 
patient as an aura that is a -< e m of a migraine headache. Heboid ' leading baud of 

25 excited neurons, a spreading region no ^ with depressed electrical excitability occurs. 
This phenomenon is known as fohe spreading depression of beaoh 

It is believed that if the advancing hand of oxehed aeurons can be stopped before dm 
sum has completed its 20 to 3 > i s 

Ov-t { ifo s an j \ m s | i t> , 5 x x ^OtsU'v'W 

3i) nmo "> i uii'Ouu oi,ni 

<. h 1 i mho in 

t occip x. the visual cortex). If tbes 1 

> ! H if O k a t t u vlivJ C vA V ! - i. 5 
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depi km ed, iru* chmiaatiiig feck enhanced excitability. However., e>h v-omhl require 
s-urgery w iinplaj eh e etrodes vl < a uetuostirnulatoi a el ; h> resto k 

i ! <. |i m K-h aeun nv f v. > ! o v ( v 

across the electrodes to cause i bow of a sufficiently high J i depolarize 
S kIw ug band e cited new 

! SO O, hw no , , N - , ^ UMCiiCC cc I 5 >n 

placed OB or near the padeohs head in the region of the brain whore the aura originates (e.g., 
i occsgiuu lobe) as soon as possible >K die patient becomes aware of a visual (or any 
other type) aura that is a precursor of the migraine headache. For patients whose in 

■so originates from a region of the cerebral cortex thai :s not the occipital lobe, tbe depolarizing 
device can be applied to that region o f tbe beam. By the rise of a high intensity alternating 
aagnedc field, ; i ? * enrretn eon be placed onto the advancing band o 

excited neurons so as to depolarize those neurons thereby tenmnadng the aura before it is 
able to progress into a on headache. o n t v i in > > t\ of the 

15 , o 1 id ^ ! o v ht 

because depolarised neurons become refectory after rl MS is applied. Tina rs analogous to 
t < no hues r n mo ^ a< - i < e v M ai 

forest fire. 

The one pulse per second of rTMS described by Borooierdn ct ah which was proven 
2Q to oa se reboot s >fc robrai corie exeitab its could ! pi ed « hup he 
N t v v v v s < a i \ i t n , 

dot ^ ' ins i com n . \ I < anunw dm gaoen 

has a sufficient time period tor placing tbe hi MS magnetic depolarizer in the appropriate 
position for it to be effective m i \ I die advancing band of excited brain neurons, 

25 r \ho \ e <. ! ! x < p > ok i 

v v j M erne Scalp 

i sanwy acf as a eoooh \ s u ram< 

, s x s t x d Mo ^ > x, i s ,i > > 

;m,V(o\^ \ M c \ so ^ i' , ! 
3b N.^edu \ <d Oe^cuoe vun nst 

«.aO wn !i !obcmp|bl 

HlffOH J. > <Ki^VOi 

head It ins kixm o turn i x < we * b •> n -m) ■, 
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uix.vkrcr b t - ohio )> k}' , o t <. ou « , o< U»r>^ m snot 

dep< n itM%mgi€mwMmik^^nm4 essfon s If the 

Si)! ^ i v"- < > i , 0\ IX K 

i f v v. v t i I > ! 1 v v ? >. ! \ 

5 0 is .1 the patient \ nci v o* J\ ympi r> ten a gamers! area 
of the basin so ituif the magnetic depi , i be placed tr, anoariu i beahon to prevwrst 
the occurrence of a migraine headache. 

The magnetic depolarizer can he formed in a t , vi \ figure-night po n n its 
hi >i v ! > it ! i vii, oft r 

to depolarizer might be between i and H) cm and ha heigh! m a direction above e skull could 
be between 0.5 to S cm. The length of magnetic depolarizer would typically be between 3 

■a v \ , o ;n h 

i . a J aUeroatwg irsagoerie field could also he contained whhm a helmet type of head gear, 
;& s > < > < < v , «. fo| ucutfos 

foi in I 5 a „> <nsu?m 

A. Mil uiih intense alternating magnetic .field masr he created i n woihd cause the 
excited band of brarn neurons > he depolarized, below; tins hand has a chance to create a 
wsof ! i 1 < . Id re 

ao j si ' * w )ouUl be between 

0. life and 1 .0 kHz. Wild some patients a single, short deration pulse may be all that is 

t. < O ~> s , I < > ( t I K V t 

migraine headache. The magnetic pulses can. he applied continuously for a period of between 
0.1 aad 100 seconds. By applying a time varying magnetic held to the neurons of the 

?3 ut 'l iO Oi 1 i ! ! S v It I PI, 

wew 1 v. 

1 t s ^ fo - <. ; s ;h enceoraro graine 

headache by creating a inch intensity, time varying magnetic field by means o „ eng eoc 
depolanzer placed onto the scalp of a patient who has an aura which, is a precursor of a 
30 migraine headache, foe .magnetic depolarizer being adapted, in cause depea ;m. nan oa of the 
i s i 6s it s imm. 
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<\i)etl^r obK-cf onln^ nn'cntion j,s to «cuu:< inside a 

i 1 1 S i ! 5 v 5 1 I 5 ! 1 

magnetic depolarizer at a specific .location relative to the patients cerebral cortex. 

! t < i i > -v> iu ct » <>r 

5 Cl»i , , t ) . < b ; < , o Gto 

s < < > ; i G\ < * i n i ^it ) ^ v <i v. 

system's operating parameters that are set by a physician. 

Msi >jk\ - object of the hweritton s to have the magnetic depolarizer system use a 

a ■>'! 1 ! 

10 i ! \ ^ i K ^ > 

| ( ii < < f O 1 ! i ! < ! ! >0 

- V i, H if 

BRIEF DESCMPTION OF THE DRAWINGS 

15 

I U < i > k > o <> t \ h <•> s itt 

i 7 ht&in 

i G 1 lb ? C Oss \Cv * ! 

sysk n withti e i in 
20 FIG. 5 is a longs! I 

* »' o's ) -! - , . ' /e 

M ! h ! O i i ' 

du > a o r 
25 D.ETA SLED DESCRIPTION OF TEE INVENTION 

> ^ v v < <. \sJ. i HO 

~m<i * i \ >i - x o o o >. t > uJ o > . << n. u\ m! 

Mite s.P. 

30 1 } S ON ^ ! ^ t ! * l J , 

• o itinues a time, the ha a 5 ? sh >wn m FIG 1 dvances at a rate between 2-5 a m per t ottute 
h ? direction shown by ate amw 5. La FIG. .h we see thai ha aa; d J has advanced In an 
f <- * io t v icRwH fidepso^a - s >? o l 1 a in h y 
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VKx 3 e SeC i tl a k > v nv v„ s ' JiO>\vi>p ! t ! v fl \ W ? 

he visual cortex e occipital ioh n is known as "s 

< ej> esxiot ViU i I ^ ! I < „ ms 

between 20 and 30 u'v> 
S FIG, 4 dhwm the head of a migraine patient showing a cross section of the 

i i f i * 1 < X M 

by bicycle riders. 'The .magnetic depolarizer sysm.;n 10 consists of a rcagr;edc depolarizer 12, 
a battery 14, electronic circuitry 15, a re.eharg.ing recepaude 16 and intercormecimg wires 1.7, 
; In to t i depolarizer system 10 is k n wbhia the helmet, i i by means of an elastic 

10 support 13 that passes between a front support 1 i A and a rear support 1 IB, The purpose of 
Ik v o s < < i i ^ > 

<. <n v. ^ h > t 

a a <. a •- v u , A- - 

1 ' i " i d'o f 1 lb 

15 ( v i ' t » u . i ion 

with a second coil 22. The two coils 2 1 and 22 arc electrically connected in series in such a 
way as to create north magnetic pules 2 1 A and 22A in essentially opposite ?w when 

electric correct is bowing through the cods 21 and 22, Tide orientation of coils 21 and 22 
can produce a comparatively strong magnetic held onto the cortex of the xnt for a distance 

20 O 

produces an electric current in trie visual cortex that can cause the advancing band 3 (of 

1 t< -v | „ v >. t U 1 W i< < -> i ^ t I 1 1 

1 u.< ;>-c ea hew ad q - << a ! oU n ro ; * h dv v> chug 

! gi s O t vl« , ^ U * it i 3W < I 

25 )! t K ! <- - > v . s 

\ ki\\> p 1 * , ^ ?< 

' \ s k i > > v < \ 1 

die patiect cm place the helmet 1 1 appropriately in less than the 20 to 30 minutes that is the 
lime period daring which dm preonigmioe aura occurs. It should also be understood that the 

30 \ V V X V V V < , I ! u>\ t\ it 

lepol r at m 5 i rte Iocs i 

1 { j d ss a im> \ d o h m _ N - o s < t i hues the oadme 

of the coils 21 ami 33. in both FIGS. 5 and 6, d is shown that the cods 3 1 and 22 could be 
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vi >wni ? i * ' !ki " >' ( v.s mhe vom n " ih 

v I I <mo a ^Cp v e o«*$ ^ s C 0 2~ 4 i k 0 > o v\ ' - ! ; s * o i i s 

or the device to perform its intended purpos m < > 1 > 

re^'en. ^ ^ 1m m < ! ; s f s v. < v! m 

5 u t i H s t i s v. I 

t« t ai < v x ~<23<ud 

! 5 G u ! - o o nun t 

> ^k'^N N OSSv,- 

aihmugh FG1S 5 sod 6 r.hon ■ :, ra< . igurc eighUype of ciss.;g« for the 
ID n > i depolarizer 1 2, it should be understood that a simple cylindrical cod (aad other 

sbaped colls as well) i or without a v < n \ core cooid be \ generate the desired 
on > - > w i uj. i v< \i' 

FIG. 7 is a v > i electrical diagram orhhe magnetic clepohnizer system 10. The 
v tl'^ili HI!' h hi i lo v<Uv p* „ 

m ton , > i i ' > " f - ^olod 

and delivers art appropriate DC voltage as recharge tire rechargeable battery 14. An adapter 
for utilizing a car or boat 12~vo.lt battery for operating die magnetic depolarizer system 12 is 
also envisioned. "When the pabeni is experiencicg so. area of a migraine headache, he or she 
cars h i . >')\ oH s,\nch :<> o the ON yo-Mfctott. That v.o«U came the DG-io-DC 
20 os. ^ ^ < ft and gen igh vol , I ng the t tax 2« 

When a eoraTol circuitry 28 senses that she , , > h voltage has been reached;, it moves 
too switch 2? h'om position A to position B Idas discharging the capacitor 26 dirough the 
vt b v. . m ' < ' s ? - n NN 

u ! ? s ! Item oca a, 

2 5 v. k 1 h s ^ i 

For example, s pulse ixoin dm cspacnor might last ><< 70 microseconds and could be repeated 

* , < I A>ntobe 

ebiecdve io depoiariamg brain neurons and maybe ideal for some tnigrsine patients. 
However., other patients might find other repetition rates to be more effective. It is even 
30 \ > <. 0 ! ■> ; > 

s k o \ s N \ s i! i t < 1 1 i v o a ! m 

headache. 
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Aid;- «;:s FIGS 4 and " show a battery operated magnetic depolarizer Vv^ut,-, 1 1 1 the 
system 10 eoald ho operatco m m < s.m . 5 * o e ^eh l ia:>o ^^uh 1 " V voiK AC 

> 1 M <■! M V > v. X COO 

; I ) ! \ i t ! X- g K ! 

5 depmt un 1 -4 5 , c s ,< 1 , oiff 

! * ! > S < >. X ^ i ' ' N >>> 

depolarizer system 10 is readily portable, has preset operating parameters thai are not 

h I by u ' patient can he placed, on (hi: patent's head by ^ padent and is turned on 

10 < o? s i t \ , > i ^m 15 

kg. Tiie only presently known rTMS eqrdpnmm pde Cad well MBS- 1 0) rs operated by a 
physician and not by a patent, has operational parameters * are adjustable by the oi ua 

< >ra ' < x, * 5 ! ' , ^ i <. o M 

paderd by - attending govs wiam and since the entire system weighs 34 kg it is certainly no i 

15 ds m< ! i < > n ! 

i -■ - mtcs ded 1 o , s 1 > ^vtr / "» ij - mm \ - n 

n ' i s that are preset by an attending physician. These operating parameters can include 
one or more of the following attributes: the peak mieaisby of die magnetic held at a distance 
of 1 .0 cm beneath (he magnetic depolarizer; the time period of each magnetic pulse; the 

20 ! j\t <j i i i <. > U . k? v ,yhn\d\C-l); 

raagaeflc depolarizer system is turned on; and the location of the magnetic depolarizer within 

. >e , , > < ' ; s s > ( i 

patient would operate dm system 10 by placing d on ins or der -mi and then turning the 
s U t < , , ^ is ! 5 n i m ! t 

25 , k , w > > v s v j \ Ms I 1 ml 

off after a preset period of dam. 

S U i the i 

want to have a system, in relatively close proximity. For example, the patient would want to 
3S- txcitts > v > > > ! > i > s 

n^^imm/ iOf'^uj ,<nd\ bo^ofmmnds pi - >•> ew w , eo 

n & hi siness trip 
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l 5 >i > v i t, * > * 81 n 0> 

- ! ! „ ^ ox? s i k •> o ) x 1 ! ? ) hsd v s N K 

\ ; ) ! e is ! j t is envi i * a" ! t m could set 

Si \ i u 1 ! 1 5 fi ( v v ! x i >n.K, 

5 effective i < k * 5 ysetic 

I 1 v ' - o s ?u 

t dOTTWJ 1 i -^s 

V'arbiis other <><!<! t f t < n and alternative designs, are of course 
possible i.o light of U teachings as presented hereira ! ^ u shook! be ' o v. that, 

10 while 'i remaubug oohiu> the scope and meaning of die appended ciainon s mvenhos 
could be practiced < a manner other ' < that which is specifically described herein. 
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What is claimed is: 

1, i > > x ! o > ' V ^.05 

5 

e N > •, < i f L 0,„d > v. ., . iv\ OCdt 

onto the head of a harn&a being, the magnetic depolarizer having a least one > i t 

.os h-a^ p >1s 

fO SOB * h U, , > , < x k s >. ! 

10 

electrical circeriry connected to toe magnetic depolarizer •> providing <> electrical 
= ! » , v. ^ v'ik'in i 

patient operated someh s turning s do- magnetic ckpoiarmer system; < 

15 aooM ! i I | ! , o 

the bead of die tern an being. 

2, The system est 1 wherem the electrical circuitry of the magnetic depolarizer 
system a* I \ a battery, 

20 

3, Toe systejo of clean 2 wherein the battery is rechargeable. 

4, ! v v , < ! ! t m o o ri ) 

a race-track, ngoce-eight eondgaradon. 

25 

5, The trystem of claim 1 whereto the magnetic depolarizer includes at least one 
fhrromagnerio core 

^ \h s a ! < ' ! i , i i 

30 O 10 OtlK ' M ! " v ! ! 

?. lb i ■> v s be v 1 

> p o i s s % < s <> o note 000 croseeon* 
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f ? ii v t ( M\< 0 i5 

magnetic p J - are delivered at a rate of between, eruw \ \ 0.1 ih and 
i ! M < \ 

9, The system of claim § wherein the sequence o 1" pukes is del wered over a time period 

10, The systerr of clams ! wherein l:he positioner comprises a headgear adapted to 
accurately place the rnagnedc depolarizer a; a specific location on the head of the 
human being. 

11, Thee old 'I') ' . 5 , - - 1 wnv-wMw 
bicycle riders, 

12, The system of claim 10 wherein the headgear comprises at least one elastic hand . 

13, The systero of claim. 1 , wherein the electrical circnhry also ineksdes at least one 
operating parameter that is preset by a physician 

14 , x w\ e !. t n s 

compnsing: 

a readily portable to c dc i < < i > n 

nto innih> ikg v h f \ > ! i < • t e i 

\ >. \ * i n ^' v. ^ o > its o h o ,\ 

m el ce- - fed , 

apadenPoperated switch for activating the magnetic depolarizer, and 

i po- iOHvf lor pl< ub * Mm j * -i ! n iaMdet 

the patient. 
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FIG. 5 
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